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(54) Method of testing a data frame processing unit or a line termination module in synchronous 
digital hierarchy (SDH) applications 



(57) To test the processing of a data frame process- 
ing unit (FPU) which, in a normal working mode, proc- 
esses input data frames applied to a data frame input 
(Fl) thereof, the data frame processing unit (FPU) is 
brought in a test mode. Therefore, an active test signal 
is applied to a test mode control input (TCI) of this data 
frame processing unit (FPU). 



When brought in the test mode, the frame counters 
of the data frame processing unit (FPU) have lower lim- 
its and test data frames with smaller dimensions than 
the input data frames are applied to the data frame input 
(Fl). 
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Description 

The present invention relates to a data frame 
processing unit, to a line termination module including 
such a data frame processing unit and to a method for s 
testing such a data frame processing unit as described 
in the preambles of claim 1 , claim 4 and claim 5 respec- 
tively. 

Such a data frame processing unit and such a line 
termination module are already known in the art, e.g. 10 
from the article 'A broadband ISDN line termination chip 
set for 1.2 Gbit/s\ written by R Meylemans. L Cloetens, 
K. Adriaensen and D. Sallaerts and published in 1993 in 
the USA by IEEE. Therein, a set of line termination 
chips performing external transmission termination 15 
functions, external transfer mode termination functions, 
conversion between external transfer mode and internal 
transfer mode, and switch fabric termination functions is 
described. These chips are in fact line termination mod- 
ules including data frame processing units. 20 

Standardized data frames, processed by such a 
data frame processing unit however are often very 
lengthy. STM-1 frames for example, as described in the 
CCITT Recommendation G. 709, published in 1991, 
have a total length of 2430 bytes. Processing such data 25 
frames is very time consuming and consequently test 
simulations, for testing the functionality of individual 
samples of the above mentioned line termination chips, 
require time periods to the extent of several hours. Solu- 
tions to speed up the testing of a data frame processing 30 
unit or a line termination module are usually searched in 
the use of faster computers controlling this module or 
unit, but such computers are very expensive. 

An object of the present invention is to provide a 
data frame processing unit of the above known type but 35 
which can be tested in a fast way without using expen- 
sive computers. 

According to the invention, this object is achieved 
by means of the data frame processing unit described in 
claim 1, the line termination module described in claim 40 
4 and the test method for a frame processing unit 
described in claim 5. 

Thanks to the invention, the data frame processing 
unit can be brought in a test mode wherein test data 
frames can be processed much faster than the input 45 
data frames are processed in the normal working mode, 
since in test mode only part of the input data frames is 
handled. 

However, a condition to enable the above fast test- 
ing of the data frame processing unit by applying test so 
data frames to an input thereof, is that this data frame 
processing unit processes, in the normal working mode, 
only a part of the data organised in the input data 
frames. Indeed, a data frame processing unit which 
processes, in the normal working mode, e.g. only over- ss 
head data whilst the input data frames applied to an 
input of this data frame processing unit contain user 
data as well as overhead data, might be tested by apply- 
ing to this input test data frames which contain only the 
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overhead sections of the input data frames. The length 
of test data frames containing only a predetermined part 
of the input data frames is restricted with respect to the 
length of the input data frames and consequently they 
are processed faster by the data frame processing unit. 

When going from the normal working mode to the 
test mode, the functionality of the data frame processing 
unit may not be restricted, otherwise part of the func- 
tions performed by the data frame processing unit 
would not be tested. Nevertheless, the data frame 
processing unit should be told that test data frames 
which are smaller than the input data frames will be 
applied to an input thereof. This is achieved by applying 
an active test signal to a test mode control input of the 
data frame processing unit. Therefore the data frame 
processing unit thus is equipped with such an additional 
control input and logic enabling to bring this data frame 
processing unit in the test mode. Once the data frame 
processing unit is tested and brought back into its nor- 
mal working mode, the test mode control input and test 
mode itself are not used. 

An additional feature of the present invention is that 
it is applicable in the field of synchronous digital hierar- 
chy (SDH), as described in claim 2. 

Another additional feature of the data frame 
processing unit according to the present invention is 
described in claim 3 and solves the problem of adapting 
the data frame processing unit to be able to process, in 
the test mode, test data frames with dimensions differ- 
ent from the dimensions of the input data frames. 

Indeed, as already mentioned, the data frame 
processing unit, once it is brought in the test mode, 
should be told that test data frames with other dimen- 
sions will be applied to an input thereof. Therefore the 
internal frame length of the data frame processing unit 
should be changed, which in the embodiment as 
described in claim 3 is done by adapting the frame 
counter limits of the data frame processing unit. 

The above mentioned and other objects and fea- 
tures of the invention will become more apparent and 
the invention itself will be best understood by referring to 
the following description of an embodiment taken in 
conjunction with the accompanying drawings wherein : 

Fig 1 is a schematic representation of an embodi- 
ment of a data frame processing unit FPU accord- 
ing to the present invention; and 
Fig. 2 is a schematic representation of an embodi- 
ment of a line termination module LTM according to 
the present invention. 

Referring to Fig. 1, an embodiment of a data frame 
processing unit FPU according to the present invention 
will be described. 

This embodiment is provided with a data frame 
input Fl, a data frame output FO and a test mode control 
input TCI, and further includes two frame counters (not 
shown), generating pointer values to horizontal and ver- 
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tical positions in frames applied to the data frame input 
Fl. 

In a normal working mode, this data frame process- 
ing unit FPU processes standardized input data frames, 
e.g. STM-n frames as described in CCITT Recommen- s 
elation G. 709, published in 1991. Such an STM-n frame 
contains user data as well as overhead data, both 
ordered to constitute a frame structure with n x 270 col- 
umns and 9 rows. The smallest STM-n frame, which is 
obviously an STM-1 frame, thus already contains 270 x 10 
9 = 2430 bytes. The columns with index 1 to 9 in such 
an STM-1 frame carry section overhead data (SOH), 
whilst the remaining 261 columns constitute a so called 
virtual container (VC). The fourth row of the section 
overhead data (SOH) is determined to contain a pointer 75 
value referring to the beginning position in the virtual 
container (VC). Starting from this beginning position, 
the first column is reserved to carry path overhead data 
(POH). The last 260 columns of the virtual container 
(VC) are filled with payload data (PL), which are user 20 
data. 

The embodiment of the data frame processing unit 
FPU of Fig. 1 processes, in the normal working mode, 
only overhead data, i.e. the section overhead data 
(SOH), the path overhead data (POH), and the first and 25 
second column filled with payload data (PL). These data 
are found in 12 columns of the 270 columns which form 
part of the STM-1 frames. The payload data (PL) are 
transferred transparently by the data frame processing 
unit FPU from the data frame input Fl to the data frame 30 
output FO. 

Before being used, the functionality of each sample 
of the data frame processing unit FPU should be tested. 
Due to the length of the predefined STM-1 frames how- 
ever, testing the functionality requires time periods to 35 
the extent of several hours for each individual sample of 
the data frame processing unit FPU. Nevertheless, most 
of this test time is wasted to transfer user data transpar- 
ently from the data frame input Fl to the data frame out- 
put FO. Therefore, by applying an active test signal to 40 
the test mode control input TCI, the data frame process- 
ing unit FPU is brought into a test mode wherein the 
complete functionality of the unit FPU is tested much 
faster. 

Indeed, from the moment on an active test signal is 45 
applied to the test mode control input TCI, the frame 
counter limits of the above mentioned frame counters 
are reduced. As a result the two frame counters are only 
enabled to generate pointer values to positions in 
frames which are smaller than the input data frames, so 
The internal frame length of the data frame processing 
unit FPU is thus restricted. 

Furthermore, if the unit FPU is brought in the test 
mode, test data frames whose dimensions match with 
the new frame counter limits are applied to the data ss 
frame input Fl. To contain only overhead data, the hori- 
zontal frame counter limit is reduced from 270 to 12, 
whilst the vertical frame counter limit remains 9. Conse- 
quently, the test data frames include 1 2 columns and 9 



rows and their length equals 9 x 12 = 108 bytes, which 
implies a reduction of the frame length by a factor 22 
when compared to the STM-1 input data frames which, 
as already mentioned, contain 2430 bytes. 

Such test data frames, having smaller dimensions, 
are generated by adapting for example software pro- 
grams controlling data frame generating means. 

It is noted that for STM-n input data frames, all val- 
ues in the given example are multiplied by a factor n, 
values 4, 16 and 64 being currently defined values for 
the factor n in the above cited CCITT standard. As a 
result, test simulations for units FPU processing STM- 
16 or STM-64 frames become executable within an 
acceptable time period. 

Summarizing, the data frame processing unit FPU 
shown in Fig. 1 speeds up the test procedure with a fac- 
tor 22 compared to the known data frame processing 
units, as for example described in the article % A broad- 
band ISDN line termination chip set for 1.2 Gbit/s\ from 
the authors R Meylemans, L Cloetens, K. Adriaensen 
andD. Sallaerts. published in 1993 in the USA and pre- 
sented there, in San Francisco, on the ISSCC '93 Con- 
ference 'Proceedings if the IEEE International Solid 
State Circuits'. 

In Fig. 2, a line termination module LTM of a tele- 
communication system S, including a data frame 
processing unit FPU as described above is shown. 
Such a line termination module LTM might for example 
be an interlace module between a subscriber and a 
switch fabric in a synchronous digital hierarchy (SDH) 
network or any line termination chip described in the 
above article 'A broadband ISDN line termination chip 
setfor1.2Gbit/s\ 

It is to be noted that the technique of using test data 
frames and bringing the data frame processing unit FPU 
into a test mode can be used in any synchronous digital 
hierarchy (SDH) application wherein the data frame 
processing unit FPU processes, in the normal working 
mode, only a part of the data organised in the input data 
frames. In the above description, the STM-1 frames 
thus may be replaced by any kind of frame used in such 
applications. Obviously, the data frame processing unit 
FPU, in the normal working mode, might process over- 
head data only as in the above described embodiment, 
user data only, or a combination of both. 

While the principles of the invention have been 
described above in connection with specific apparatus, 
it is to be clearly understood that this description is 
made only by way of example and not as a limitation on 
the scope of the invention. 

Claims 

1. A data frame processing unit (FPU) adapted to 
process, in a normal working mode, input data 
frames applied thereto via a data frame input (Fl) 
thereof, characterized in that said data frame 
processing unit (FPU), is adapted to process, in a 
test mode, test data frames containing a predeter- 
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mined part of said input data frames and needed for 
testing purposes, said test data frames being 
applied to said data frame processing unit (FPU) 
via said data frame input (Fl) and said data frame 
processing unit (FPU) being brought in said test 5 
mode by applying an active test signal to a test 
mode control input (TCI) thereof. 



2. A data frame processing unit (FPU) according to 
claim 1 , characterized in that said input data frames w 
are dedicated to synchronous digital hierarchy 
(SDH) applications. 

3. A data frame processing unit (FPU) according to 
claim 1, characterized in that said data frame is 
processing unit (FPU) includes frame counters gen- 
erating pointer values pointing to data elements in a 
said frame, frame counter limits of said frame 
counters being adaptable according to the status of 
said test signal. 20 



4. A line termination module (LTM) of a telecommuni- 
cation system (S), said line termination module 
(LTM) including at least one data frame processing 
unit (FPU) adapted to process, in a normal working 25 
mode, input data frames applied thereto via a data 
frame input (Fl) thereof, characterized in that said 
data frame processing unit (FPU) is adapted to 
process, in a test mode, test data frames containing 
a predetermined part of said input data frames and 30 
needed for testing purposes, said test data frames 
being applied to said data frame processing unit 
(FPU) via said data frame input (Fl) and said data 
frame processing unit (FPU) being brought in said 
test mode by applying an active test signal to a test 35 
mode control input (TCI) thereof. 

5. A method for testing a data frame processing unit 
(FPU) which processes, in its normal working 
mode, input data frames applied to a data frame 40 
input (Fl) thereof, characterized in that for testing 
purposes said data frame processing unit (FPU) is 
first brought in a test mode by appl/ing an active 
test signal to a test mode control input (TCI) 
thereof, then test data frames containing a prede- 45 
termined part of said input data frames are applied 
to said data frame input (Fl), and finally said test 
data frames are processed by said data frame 
processing unit (FPU). 
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